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Detailed Action 



Claims Rejection - 35 U.S.C. 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which the subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention was made. 

2. Claims 1-4,8-20,24-33, and 37-40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent Pub. No. 2002/0053638 to Winkler, in view of 
Takashima, U.S. Patent No. 5,731,586. 

Winkler (638) discloses an electron microscope having an objective lens that 
includes cone shaped pole pieces, focusing upper and lower electrodes, and a 
working distance beyond a final electrode of less than 2mm. See Paragraph's [0038] 
and [0039]. 

Winkler (638) as applied above fails to teach an outer cone angle between 30° 
and 35°and an inner cone angle between 10°and 14°. However, Takashima (586) 
discloses an outer cone angle of 30°. See Column 1 , line 55-65; and Column 2, line 
52-63. 
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It is also inherent in Figure 3 of Takashima (586), that the inner cone angle is 
approximately 14°, as recited in Claim 1. 

Therefore it would have been obvious to one of ordinary skill in the art that the 
particle beam objective lens of Winkler (638) can be modified to use the small cone 
angles of Takashima (586), to provide a high-resolution, magnetic-electrostatic 
compound objective lens, resulting in an electron beam that is scanned over the 
sample obliquely to the normal to the sample surface. 

Regarding Claims 3,4,8,12,14,17,19,20,24,29-33,37 and 40, Winkler (638), in 
view of Takashima (586) discloses the claimed invention except for the electrode and 
pole piece dimensions recited above. However, it would have been obvious to one 
having ordinary skill in the art at the time of the invention was made to modify pole 
piece and electrode dimensions that will provide electrostatic and magnetic fields to 
optimize the results of experiments, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

3. Claims 5,21, and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Winkler (638), in view of Takashima (586) and Frosien (054). 

Winkler (638), in view of Takashima (586) as applied above fails to teach a tube 
electrode extending through an opening in the outer pole shoe. However, Frosien 
(054) discloses a cylindrical electrode projecting into the lower pole piece. See Column 
8, line 8-38. 
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Therefore it would have been obvious to one of ordinary skill in the art that the 
particle beam objective lens of Winkler (638) in view of Takashima (586) can be 
modified to use a projecting cylindrical electrode in accordance with Frosien (054), to 
provide an electrostatic immersion lens which has first and second electrodes to which 
voltages are connected so that charged particles are decelerated in the field of the 
immersion lens to a low energy and has a third electrode to which a variable voltage 
can be applied to control and accelerate secondary particles, resulting in an objective 
lens for an electron microscope in which a charge-neutral examination of high resistant 
specimens can be made. 

4. Claims 6,7,22,23,35, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Winkler (638), in view of Takashima (586), Frosien (054) and Allen 
(183). 

Winkler (638), in view of Takashima (586) and Frosien (054) as applied above 
fails to teach a beam tube electrode having a transition from a front face to a sheath 
section that is rounded in an axial cross section. However, Allen (183) discloses a 
dome shaped focusing electrode for an electron beam. See Column5, line 50-65. 

Therefore it would have been obvious to one of ordinary skill in the art that the 
particle beam objective lens of Winkler (638) in view of Takashima (586) and Frosien 
(054) can be modified to use the focusing electrode shape of Allen (183), to control the 
shape of field lines, thereby defining an aperture through which an electron beam is 
focused. 



Application/Control Number: 10/619,475 Page 5 

Art Unit: 2881 

5. Claims 41-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Winkler (638), in view of Takashima (586) and Takane (914). 

The combination of Winkler (638) and Takashima (586) as applied above 
discloses an electron microscopy system with the objective lens of Claim 1 , but fails to 
teach an electron microscopy system and an ion beam processing system where the 
ion beam intersects the object surface at an angle deviating from the orthogonal up to 
about 2°. 

However, Takane (914) discloses a scanning electron microscope capable of 
obtaining three-dimensional information of the line and space sample by a simple 
technique. However, naturally this embodiment is not limited to it, but can be 
applied to other charged particle beam apparatuses, for example, a focused ion 
beam system etc. 

FIG. 1 illustrates the variation in the height of an area corresponding to a peak in 
the edge profile at the time of measurement of a line image with the inclined beam. 
Note that in the embodiment described bellow, an example wherein the electron beam 
is inclined with reference to the original optical axis of the electron beam by means of 
the deflector 304 will be explained. However, the apparatus is not limited to this, and 
the apparatus may be modified so that the sample to be irradiated by the electron 
beam is inclined and thereby the electron beam is scanned over the sample obliquely 
to the normal to the sample surface. In this case, a sample stage having a tilting 
function may be used or the microscope's lens-barrel itself may be inclined. Further, a 
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deflector separate from the scanning deflector may be used to incline the electron 
beam. See Paragraph's [0040] and [0049]. 

Winkler (638), in view of Takashima (586) and Takane (914) discloses the 
claimed invention except for irradiating the object surface with a particle beam at an 
angle deviating from the orthogonal up to about 2°. However, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to vary the 
inclination angle of the beam as required, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
working ranges involves only routine skill in the art. Hi re Aller, 105 USPQ 233. 

Therefore it would have been obvious to one of ordinary skill in the art that the 
electron microscopy apparatus and method of Winkler (638) in view of Takashima 
(586) can be modified to use an inclined particle beam in accordance with Takane 
(914), to provide a suitable method for determining a depression/protrusion for the line 
and space pattern formed on a sample, thereby performing a determination of 
depressions and protrusions formed on the sample or obtain three-dimensional 
information. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications should be 
directed to Phillip Johnston whose telephone number is (571) 272-2475. The examiner 
can normally be reached on Monday-Friday from 7:30 am to 4:00 pm. If attempts to 
reach the examiner by telephone are unsuccessful, the examiners supervisor John Lee 
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can be reached at (571) 272-2477. The fax phone numbers are (703) 872-9318 for regular 
response activity, and (703) 872-9319 for after-final responses. In addition the customer 
service fax number is (703) 872- 9317. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703 308 
0956. 




